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Brief Summary Text (8) : 

Apart from the need for a simplified architecture for satisfying the timing 
requirements at the ATM-PHY interface, it will be appreciated by persons skilled in 
the art that the UTOPIA interface requires zero wait-state reaction to its input 
control signals. Routing delays at both the top-level and within each macro-cell 
can contribute to timing problems when interfacing the ATM layer with PHY layers. 
As a result, an ATM cell processor macro-cell must predict the next state of the 
input signals from the UTOPIA bus in order that the ATM cell processor can 
configure its outputs accordingly so as to avoid the possibility of incorrect 
predictions resulting in lost cells or FIFO overruns. If input control signals from 
the UTOPIA bus do not behave as predicted, a timing mechanism must be provided to 
ensure that the output status signals from the ATM cell processor continue to 
perform correctly in such circumstances. It would be advantageous if such a timing 
mechanism would extend to both single-channel and multi-channel implementations. It 
would be also advantageous if such a timing mechanism would enable the ATM-PHY 
interface device to maintain set-up and hold timing constraints that are much 
tighter than those required by the UTOPIA standard for the ATM-PHY interface . This 
would allow systems interfacing with the ATM-PHY interface device the flexibility 
of having more relaxed timing, thereby reducing design cycle time and the cost at 
both the device and system level. 

Detailed Description Text (2) : 

Referring to FIG. 1, there is shown a known system for interfacing an ATM-PHY 
interface device 10 with other ATM layer devices (not shown) on the system-side 11 
and with physical layer (PHY) links on the line-side 13. In the illustrative 
embodiment, ATM-PHY interface device 10 is a quad-channel device that interfaces, 
on the system side, with other ATM layer devices through an 8 or 16 bit wide UTOPIA 
bus and on the line-side, with up to four PHY layer devices. ATM-PHY interface 
device 10 includes a transmit-side 12 having four transmit cell processors 14, and 
a receive-side 16 having four receive cell processors 18. On transmit-side 12, each 
of transmit cell processors 14 is a macro-cell having its own transmit first-in 
first-out (FIFO) buffer (not shown) which provides FIFO management and a transmit 
cell interface to the line side transmission system of the subject transmit cell 
processor . Each transmit FIFO buffer can contain up to four ATM cells. The transmit 
FIFO buffers provide the cell rate decoupling function between the system-side ATM 
layer and the line-side transmission system connecting the PHY layers. Management 
functions of each transmit FIFO buffer include passing cells from the subject 
transmit FIFO buffer to its transmit cell processor for transmission to the 
corresponding PHY layer on line-side 13, indicating to the appropriate transmit 
cell processor when the subject transmit FIFO buffer is full, maintaining the read 
and write pointers of the subject transmit FIFO buffer and detecting a FIFO overrun 
condition. For each transmit cell processor, idle cells are automatically inserted 
into the line-side transmission stream when the corresponding transmit FIFO buffer 
contains less than one full cell. Each transmit cell processor 14 also optionally 
integrates circuitry to support ATM cell payload scrambling for cells read from the 
corresponding transmit FIFO buffer, header check sequence (HCS) generation, and 



heb bgeeefce ege 



Record Display Form 



Page 2 of 2 



cell header scrambling. 
Detailed Description Text (3) : 

In FIG. 1, the transmit cell processors 14 each contain sampling circuitry to 
sample the input signals from the UTOPIA bus 15. The redundant sampling circuitry 
makes meeting set-up and hold time constraints for the bus interface difficult to 
satisfy since physical routing in ATM-PHY device 10 of input signals from bus 15 is 
different for each of the transmit cell processors 14. Timing constraints are 
particularly problematic for a high speed bus, such as, for example, with the 50 
MHz UTOPIA bus protocol which allows a maximum of 4 ns for input set-up and 1 ns 
for input hold. In addition to the top-level routing delay introduced by the 
redundant sampling circuitry in each transmit cell processor, the routing of 
signals within each transmit cell processor macro-cell may not be very 
deterministic thereby further adding to the difficulty in predicting the timing 
characteristics of signals, routed through device 10. 

Detailed Description Text ( 4 ) : 

Referring to FIG. 2, there is shown an illustrative embodiment of an ATM-PHY 
interface device 20 having an improved architecture for simplifying the handling of 
UTOPIA interface requirements in accordance with the present invention. In ATM-PHY 
device 20 the sampling circuitry in each of transmit cell processors 22 has been 
removed and replaced with localized sampling circuitry 24 located at the top level 
of ATM-PHY device 20 between transmit cell processors (TXCPs) 22 and UTOPIA bus 26. 
In the illustrative embodiment, input signals from UTOPIA bus 26 are sampled by 
localized sampling circuitry 24 before being passed on to the appropriate ATM 
transmit cell processor macro-cells 22. The local sampling of UTOPIA input signals 
with sampling circuit 24 in ATM-PHY interface device 20 reduces the fan-out of 
signals which need to be sampled. Furthermore, since the sampling logic does not 
consist of as many logic gates as in the redundant sampling model in FIG. 1, the 
sampling logic can be preferably isolated into a small area of ATM-PHY interface 
device 20 and optimally placed thereby reducing the delay and the variability in 
the delay due to the physical layout of ATM-PHY interface device 20. 
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ART-UNIT: 2662 

PRIMARY-EXAMINER: Kizou; Hassan 
ASSISTANT-EXAMINER: Spafford; Tim 

ATTY-AGENT-FIRM: Hall, Priddy, Myers & Vande Sande 



Method and apparatus are provided for guaranteeing that transmit cell available 
signals transmitted from an ATM-PHY interface device conform to a communication 
protocol. A previous transmit cell available signal from the previous clock cycle 
is stored and a transmit status signal and a transmit enable signal for the current 
clock cycle are sampled. One of the transmit status signal and the previous 
transmit cell available signal are selected as the new transmit cell available 
signal based upon the state of the transmit enable signal and the transmit status 
signal , 

24 Claims, 18 Drawing figures 
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TITLE: Macrocell for data processing circuit 

Brief Summary Text (5) : 

Typically, a data processing circuit such as a chip will include a number of 
macrocells that are arranged to interact with each other to perform data processing 
operations. Modular components such as the central processing unit, or processor 
core, used to apply instructions to data items read from memory, one or more caches 
or memories used to store instructions and data, a DMA bus master used to control 
activities such as data transfer, and an external memory interface for holding data 
to be output from the chip to memory, are examples of components which may be 
formed as macrocells . 

Detailed Description Text (11) : 

The macrocell interface illustrated in FIG. 2 has separate input 210 and output 220 
buses connected to input bus terminals 225 and 230, respectively. Data received at 
the input terminal 225 is passed over the input bus 210 to a buffer 235 which then 
passes that data over the path 260 to the processor core of the CPU 20. If the 
macrocell interface is incorporated in macrocells other than the CPU, then of 
course the macrocell logic receiving the data over path 260 will not be the 
processor core of the CPU, but will instead be the macrocell logic provided by that 
specific macrocell . 
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PRIMARY-EXAMINER: Santamauro ; Jon 
ASSISTANT-EXAMINER: Le; Don Phu 
ATTY-AGENT-FIRM : Nixon & Vanderhye P.C. 

ABSTRACT : 

The present invention provides a macrocell for a data processing circuit, 
comprising macrocell logic, and an interface for connecting the macrocell logic to 
a bus of the data processing circuit. The interface comprises: an input bus 
connected to an input bus terminal, an output bus connected to an output bus 
terminal, and a buffering circuit for buffering the output bus from the macrocell 
logic. Further, the interface has a mode input terminal for receiving a mode value, 
the mode value being arranged to control the buffering circuit. The buffering 
circuit is responsive to a first mode value to enter an inactive state when no data 
is being output from the macrocell, and is responsive to a second mode value to 
permanently drive the output bus. Hence, to enable the macrocell to be coupled to a 
unidirectional bus on the data processing circuit, the second mode value is 
supplied to the mode input terminal, whilst to enable the macrocell to be coupled 
to a bidirectional bus on the data processing circuit, the input bus terminal and 
output bus terminal are connected together externally to the macrocell, and the 
first mode value is supplied to the mode input terminal. 

11 Claims, 4 Drawing figures 
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PRIMARY-EXAMINER: Santamauro; Jon 
ASSISTANT-EXAMINER: Le; Don Phu 
ATTY-AGENT-FIRM: Nixon & Vanderhye P.C. 
ABSTRACT: 

The present invention provides a macrocell for a data processing circuit, 
comprising macrocell logic, and an interface for connecting the macrocell logic to 
a bus of the data processing circuit. The interface comprises: an input bus 
connected to an input bus terminal, an output bus connected to an output bus 
terminal, and a buffering circuit for buffering the output bus from the macrocell 
logic. Further, the interface has a mode input terminal for receiving a mode value, 
the mode value being arranged to control the buffering circuit. The buffering 
circuit is responsive to a first mode value to enter an inactive state when no data 
is being output from the macrocell, and is responsive to a second mode value to 
permanently drive the output bus. Hence, to enable the macrocell to be coupled to a 
unidirectional bus on the data processing circuit, the second mode value is 
supplied to the mode input terminal, whilst to enable the macrocell to be coupled 
to a bidirectional bus on the data processing circuit, the input bus terminal and 
output bus terminal are connected together externally to the macrocell, and the 
first mode value is supplied to the mode input terminal. 

11 Claims, 4 Drawing figures 
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6. A system of macro cells in an integrated micro processor as in claim 5 wherein 
an external signal source having an output operatively connected to an external 
interface pin of the microprocessor provides a trigger signal, and in which said 
multiplexer has an external interface signal input operatively connected to the 
external signal source output via the external interface pin, said multiplexer 
selectively connecting said counter/timer gate input to the external source output 
in response to connection commands on the internal data bus . 
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ART-UNIT: 277 

PRIMARY-EXAMINER: Butler; Dennis M. 

ATT Y- AGENT- FIRM: Maliszewski; Gerald W. Ripma; David C. 
ABSTRACT: 

A system and method has been provided to selectively deliver a plurality of trigger 
signals to a counter/timer embedded in a microprocessor. The method provides the 
step of selecting a signal, from either internal or external sources, to trigger 
the counter /timer . If an internal source is selected, the method provides the step 
of selecting either a synchronous or non-synchronous signal source to trigger the 
counter/timer. Regardless of the source chosen, the method includes the step of 
generating a signal output from the selected source, and the further step of 
delivering the trigger signal on a dedicated connection. The method of the present 
invention also includes the step of counting clock cycles in response to the 
arrival of the trigger signal to the counter/timer. An apparatus to selectively 
deliver a trigger signal to a counter/timer embedded in a microprocessor from a 
plurality of signal sources is also provided. The apparatus includes an internal 
on-chip signal path extending between an internal PWM and the counter/timer, 
whereby the PWM can serve as the source of the trigger signal. 

28 Claims, 6 Drawing figures 
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Brief Summary Text - BSTX (9) : 

A programming architecture for a programmable integrated circuit employing 
antifuses is disclosed. In one aspect, the number of programming conductors 
and the number of perpendicular programming control conductors for a-module are 
substantially equal in a particular macrocell architecture. In another aspect, 
programming current is supplied onto a long routing wire segment from two 
different programming conductors via-two programming transistors. In another 
aspect, a pattern of programming drivers alternates from one side of the 
integrated circuit to another from one column of macro cells to the next. In 
other aspects, control conductors and programming conductors are tested with 
test antifuses and test transistors. In another aspect, adjacent logic modules 
are mirrored so that they can share an intervening programming conductor 
resource . In another aspect, L-shaped programming power buses are provided and 
in another aspect, an express wire is simultaneously driven with programming 
current from two different programming voltage terminals. In another aspect, a 
test circuit is provided for testing the integrity of collinear routing wire 
segments in an unprogrammed programmable integrated circuit. In another 
aspect, programming transistors on the outputs of logic modules are tested. In 
another aspect, techniques and structures are disclosed for programming 
antifuses in interface cells that are disposed on branches of clock conductors. 
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ABSTRACT 



A pro gjernm able Integrated ctait FIG, 10) includes a 
ranting conductor. Lc, "express wire," that extends sobstan- 
tiaOy across the an ay of die integrated circuit. Because of 
the metal xefiataace through the Lang express wire, the 
express wire is sirrmltanecnialy supplied with prcgrammiog 
current from two di&rent programming voltage terminals. 
Tfeua, ftc&kam&g current may be supplied to an electrode 
of an anuxiiic being programmed using programming cur- 
rent flowing through two separate programming voltage 
terminal*. One pngummiQg voIUge termiriel wppH*a pro- 
grarmmng amtnt via a first programming transistor and t 
first programming conductor to the espies* wire near one 
ecd of the programing coodnctof whereas another pro- 
gramming voltage terminal supplies programming current 
via. a acoond programmixs transistDi arid a accood program- 
ming cocdactor to the exprew wire near as opposite end of 
the express wire. The programming drivers thit drive rite 
first and second programming oondiictma are disposed adja- 
cent oppesisc sides of the Integrated circuit. 
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